IN THE CLAIMS 

Please amend the claims and add new claims 21 to 25 as follows: 

1 . (currently amended) A quartz glass crucible for pulling up a silicon single crystal, 
said quartz glass crucible comprising: [ having ] an opaque outer layer formed by melting 
natural silica powder and a first transparent layer formed on [the] an inside thereof, 
wherein [ characterized in that ] the first transparent layer is made of natural quartz 
glass and has [with] a thickness of 0.4 to 5.0 mm, and wherein a second transparent 
layer made of [a] synthetic quartz glass is formed [e»] over at least an [the] inside 
region of the crucible that extends [ in the range ] from [ftt4east] 0.15 L to 0,55 L from 
a center of a bottom of an inner surface of the quartz glass crucible [ in terms of ], 
wherein L is a distance [fe] from the center of the bottom of the inner surface of the 
quartz glass crucible to an [the] upper end face of the quartz glass crucible adjacent 
[aiofig] the inner surface of the crucible. 

2. (currently amended) The quartz glass crucible [ for pulling up a silicon singl e 
ei=ystft}] according to Claim 1, wherein [ characterized in that a ] the second transparent 
layer has [ made of a synthetic quartz glas s with ] a thickness of 0.2 to 1 .5 mm [is 
formed in the range from 0,15 to 0,55 L in term s of a distance L from the cent e r of 
the bottom of the inner s urface of the quartz glas s crucible to the upper end fac e 
along the inner surface thereof] . 

3. (currently amended) The quartz glass crucible [ for pulling up a silicon s ingl e 
crystal ] according to Claim 1, wherein the [ characterized in that an ] inner surface of 



the crucible in the range from 0.6 L to 1.0 L [ in terms of a di s tance L ] from the center 
of the bottom of the inner surface of the quartz glass crucible to the upper end face along 
the inner surface thereof is provided bv the first [a] transparent layer [imde] of natural 
quartz glass. 

4. (currently amended) The quartz glass crucible [ for pulling up a siiicon s ingle 
crystal ] according to Claim 1, wherein [ characterized in that ] the second [a] 
transparent layer [ made of a synthetic quartz glass with ] has a thickness of 0.2 mm or 
less [ i s formed ] on the inner surface of the crucible in [the] a range from 0.6 L to 1.0 L 
[ in term s of a distance L ] from the center of the bottom of the inner surface of the quartz 
glass crucible [ to the upper end face along the inn e r surface th e r e of] . 

5. (currently amended) The quartz glass crucible [ for pulling up a silicon singl e 
etystftl] according to Claim 1, wherein [ characterized in that ] the second transparent 
layer has an average OH group concentration CA [ in the a tran s parent layer made of a 
synthetic quartz glas s is] from 100 to 300 ppm, the first transparent laver has an 
average OH group concentration CB [ in the transparent layer made of natural quartz 
gla s s i s] from 60 to 150 ppm, and the opaque outer laver has an average OH group 
concentration CC [ in the opaque outer layer made of natural quartz gla s s is ] from 20 
to 60 ppm, and [they] said OH group concentrations satisfy the relation: CA > CB > 
CC. 



6. (currently amended) A method for producing a quartz glass crucible for pulling up 
a silicon single crystal [ according to Claim 1 ], [ characterized by ] said method 
comprising: 

making an inner cavity of a quartz glass crucible base body mounted on a 
rotatable mold in a high temperature atmosphere, 

feeding natural silica powder to the high temperature atmosphere in [the] an 
inner cavity [iodide] of an opaque outer layer after or during the formation of the opaque 
outer layer^ 

[by] partially mehing the inner cavity to form a first transparent layer [made] of 
natural quartz glass on [the] an entire inner surface of the opaque outer layer by mehing 
and vitrifying the natural silica powder, and [then] 

feeding a synthetic silica powder and melting and vitrifying the synthetic silica 
powder to form a second transparent layer [made] of [a] synthetic quartz glass on [the] 
an inside surface of the first transparent layer of natural quartz glass [ crucibl e] in 
[ the range from ] at least a region extending from 0.15 L to 0.55 L from a center of a 
bottom of an inner surface of the crucible [ in term s of ] wherein L is a distance [h] 
from the center of the bottom of the inside [i»»€i=] surface of the quartz glass crucible 
[ having the tran s parent layer made of natural quartz gla s s ] to [the] an upper end 
face adjacent [along] the inside [»»er] surface of the crucible. 

7. (currently amended) A quartz glass crucible for pulling up a silicon single crystal, 
said quartz glass crucible comprising: [having] an opaque outer layer [made] of natural 
quartz glass and a transparent layer formed on [the] an inside thereof, wherein 



[ characterized in that ] the transparent layer, after pulling up a single cr\^staK has a 
number of brown rings per unit area (cm^) [ observed ] in a region [ the rang e] from an 
[the] initial surface level of a silicon melt to 0.3 M therebelow, [ in terms of ] wherein 
Mis a length [M] from the initial surface level of the silicon melt to a [the] surface level 
of a [the] remaining melt after pulling up a single crystal measured along the inner 
surface of the quartz glass crucibl e, said number of brown rings being [is] at least 1.8- 
fold [ or mor e] greater than a [the] number of brown rings observed in a region [the 
I'a&ge] up to 0.3 M above the surface level of the remaining melt. 

8. (currently amended) The quartz glass crucible [ for pulling up a silicon single 
crystal ] according to Claim 7, wherein [ characterfcecd in that ] the number of brown 
rings per unit area (cm^) [ ob s erved ] in the region [f=a«ge] from the initial surface level of 
a melt to 0.3 M therebelow is at least 2.5-fold [ or more ] greater than the number of 
brown rings [ ob s erved ] in the region [^Fonge] up to 0.3 M above the surface level of the 
remaining melt. 

9. (currently amended) The quartz glass crucible [ for pulling up a silicon single 
erystftl] according to Claim 7, [ said quartz glass crucible having an opaque outer 
layer made of natural quartz glas s and a transparent layer formed on the in s id e 
thereof, ] wherein [ characterized in that ] the [a] transparent layer is [mode] of natural 
quartz glass or a mixture of natural and synthetic quartz glasses and forms [ is form e d 
e»] the inner surface of the crucible in a region [ the rang e] extending from the initial 
surface level of a silicon melt to 0.3 M [ in terms of a length M from the initial surface 



-5- 



level of the silicon melt to tho surface level of the remaining melt after pulling up a 
s ingle cr> stal measured along the inner s urface of th e quartz glas s crucible ], the 
transparent layer including a transparent svnthetic-quartz-glass layer [«iade] of [«] 

synthetic quartz glass is formed on the inner surface of the crucible in a region [the 
i=a«ge] extending up to 0.3 M above the surface level of the remaining melt, and the 
number of brown rings per unit area (cm^) [ obser\^ed ] in the region [i=a»ge] extending 
from the initial surface level of the melt to 0.3 M below is at least 1 .8-fold [ or mor e] 
greater than the number of brown rings [ observ e d ] in the region [M»ge] extending up to 
0.3 M above the surface level of the remaining melt. 

10. (currently amended) The quartz glass crucible [ for pulling up a silicon single 
erystal] according to Claim 9, wherein [ characterized in that ] the number of brown 
rings per unit area (cm^) [ observed ] in the region [«nge] extending from the initial 
surface level of a melt to 0.3 M is at least 2.5-fold [ or more ] greater than the number of 
brown rings [ observed ] in the range up to 0.3 M above the surface level of the remaining 
melt. 

1 1 . (currently amended) The quartz glass crucible [ for pulling up a s ilicon single 
eiystal] according to Claim 7, [ said quartz gla s s crucible having an opaque out e r 
layer made of natural quartz gla s s and a transparent layer formed on the in s ide 
thereof, ] wherein [ characterized in that ] the inner surface of the crucible in the region 
[flange] extending from the initial surface level of a meU to 0.3 M is subjected to an 
etching treatment or a sandblast process, and the niunber of brown rings per unit area 



-6- 



(cm^) [ ob s erv e d ] in the region [M»ge] after [ it is used for ] pulling up the [a] silicon 
single crystal is at least 1.8-fold [ or more ] greater than the number of brown rings 
[ observed ] in the region [i=enge] up to 0.3 M above the surface level of the remaining 
melt which is not subjected to the etching treatment or the sandblast process. 

12. (currently amended) The quartz glass crucible [ for pulling up a s ilicon s ingle 
cry s tal ] accordmg to Claim 11, wherein [ characterized in that ] the number of brown 
rings per unit area (cm^) [ observed ] in the region [i=aftge] from the initial surface level of 
a melt to 0.3 M is 2.5-fold or more greater than the number of brown rings [ observed ] in 
the region [«»ge] up to 0.3 M above the surface level of the remaining melt. 

13. (currently amended) The quartz glass crucible [ for pulling up a silicon single 
crystal ] according to Claim 7, wherein [ characterized in that ] the number of brown 
rings [ observed ] in the region [range] up to 0.3 M above the surface level of the 
remaining melt is 0.02 to 0.9/cm^. 

14. (currently amended) The quartz glass crucible [ for pulling up a silicon single 
crystal ] according to Claim 7, wherein [ characterized in that ] the number of brown 
rings per unit area (cm^) [ ob s erv e d ] in the region [range] from the initial surface level of 
a melt to 0.3 M is 2.0 to 5.0/cml 
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15. (currently amended) A method for producing a quartz glass crucible for pulling up 
a silicon single crystal [ according to Claim 7 ], [ characterized ] the method 
comprising: 

[by] making an inner cavity in [of] a quartz glass crucible base body mounted on 
a rotatable mold in a high temperature atmosphere, 

feeding natural silica powder or a powder mixture of natural and synthetic silicas 
to the high temperature atmosphere in an [fte] inside of an opaque outer layer of the 
quartz glass crucible base body after or during the formation of the opaque outer layer^ 

[by] partially melting the inner cavity to form a first transparent layer [made] of 
natural quartz glass or a mixture of natural and synthetic quartz glasses in a region [the 
f«»ge] extending from the initial surface level of a melt to 0.3 M by melting and 
vitrifying the natural silica powder or the powder mixture of natural and synthetic silicas, 
wherein M is a length from the initial surface level of the silicon melt to a surface 
level of a remaining melt after pulling up a single crystal measured along the inner 
surface of the quartz glass crucible, and [then] 

feeding a synthetic silica powder and melting and vitrifying the synthetic silica 
powder to form a second transparent layer [made] of [a] synthetic quartz glass on the 
inner surface of the crucible in the range up to 0.3 M above the surface level of the 
remaining melt. 

16. (currently amended) The quartz glass crucible [ for pulling up a s ilicon singl e 
crystal ] according to Claim 2, wherein the [ characterized in that an ] inner surface of 
the crucible in the range from 0.6 L to 1 .0 L [ in term s of a di s tance L ] from the center 
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of the bottom of the inner surface of the quartz glass crucible to the upper end face along 
the inner surface thereof is provided by the first [a] transparent layer [{nft4e] of natural 
quartz glass. 

1 7. (currently amended) The quartz glass crucible [ for pulling up a s ilicon singl e 
eFystftl] according to Claim 2, wherein [ characterized in that ] the second [a] 
transparent layer [ made of a s ynthetic quartz gla ss with ] has a thickness of 0.2 mm or 
less [ is formed ] on the inner surface of the crucible in [the] a range from 0.6 L to LO L 
[ in term s of a di s tance L ] from the center of the bottom of the inner surface of the quartz 
glass crucible [ to the upper end face along the inner s urface thereof ]. 

18. (currently amended) The quartz glass crucible [ for pulling up a s ilicon s ingle 
crystol ] according to Claim 2, wherein [ characterized in that ] the second transparent 
layer has an average OH group concentration CA [ in the a transparent layer made of a 
synthetic quartz glass i s ) from 100 to 300 ppm, the first transparent layer has an 
average OH group concentration CB [ in the tran s parent layer mad e of natural quartz 
gla s s is ] from 60 to 150 ppm, and the opaque outer layer has an average OH group 
concentration CC [ in the opaque outer layer made of natural quartz glass i s] from 20 
to 60 ppm, and [they] said OH group concentrations satisfy the relation: CA > CB > 
CC. 

19. (currently amended) The quartz glass crucible [ for pulling up a silicon s ingl e 
eiystel] according to Claim 3, wherein [ characterized in that ] the second transparent 



layer has an average OH group concentration CA [ in the a transparent layer made of a 
s ynthetic quartz glass is] from 100 to 300 ppm, the first transparent layer has an 
average OH group concentration CB [ in th e transparent layer made of natural quartz 
glass i s] from 60 to 150 ppm, and the opaque outer layer has an average OH group 
concentration CC [ in the opaque outer layer made of natural quartz glass is ] from 20 
to 60 ppm, and [they] said OH group concentrations satisfy the relation: CA > CB > 
CC. 

20. (currently amended) The quartz glass crucible [ for pulling up a silicon singl e 
erystftl] according to Claim 4, wherein [ characterized in that ] the second transparent 
layer has an average OH group concentration CA [ in the a tran s par e nt layer made of a 
synthetic quartz glass i s ] from 100 to 300 ppm, the first transparent layer has an 
average OH group concentration CB [ in the transparent layer made of natural quartz 
glas s i s] from 60 to 150 ppm, and the opaque outer layer has an average OH group 
concentration CC [ in the opaque outer layer mad e of natural quartz glas s is ] from 20 
to 60 ppm, and [they] said OH group concentrations satisfy the relation: CA > CB > 
CC. 

21 . (new) A quartz glass crucible for pulling up a silicon single crystal, said crucible 
comprising: 

an opaque outer layer formed by melting natural silica powder and having an 
inward facing surface facing toward an interior space of the crucible; 
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a first transparent layer formed on the inward facing surface of the opaque outer 
layer, the first transparent layer being of natural quartz glass and having a thickness of 
0.4 to 5.0 mm, said first transparent layer having an inward facing surface facing toward 
the interior space of the crucible; and 

a second transparent layer of synthetic quartz glass formed over at least a portion 
of the inward facing surface of the first transparent layer; 

the second transparent layer constituting at least part of an inner surface of the 
quartz glass crucible facing the interior space thereof; 

the portion of the first transparent layer over which the second transparent layer is 
formed extending over an area defined between two distances along the inner surface 
fi-om a center of a bottom of the inner surface of the quartz glass crucible; 

one of said distances being 0.15 times a total distance along the inner surface 
from the center of the bottom of the crucible to an upper end of the inner surface of the 
crucible; and 

the other of said distances being 0.55 times the total distance. 

22. (new) The quartz glass crucible of claim 21 wherein the second transparent layer 
has a thickness of 0.2 to 1.5 mm between said distances fi-om the center of the bottom of 
the crucible. 

23. (new) The quartz glass crucible according to Claim 1, wherein the second 
transparent layer includes an upper transparent layer portion extending beyond a distance 
of 0.6 times the distance fi-om the center of the bottom of the crucible to the upper end of 



the inner surface of the crucible, said upper transparent layer portion being 0.2 mm or 
less in thickness. 

24. (new) The quartz glass crucible according to Claim 21, wherein the inward 
facmg surface of the first transparent layer of natural quartz glass constitutes the inner 
surface of the crucible beyond a distance of 0.6 times the distance from the center of the 
bottom of the crucible to the upper end of the inner surface of the crucible. 

25. (new) The quartz glass crucible according to Claim 21, wherein 

the opaque outer layer has an average OH group concentration fi-om 20 to 60 

ppm, 

the first transparent layer has an average OH group concentration greater than that 
of the opaque outer layer and in a range of from 60 to 150 ppm and, and 

the second transparent layer has an average OH group concentration greater than 
that of the first transparent layer and in a range of from 100 to 300 ppm. 
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